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STREAM LINES OF NEW ENGLAND 


By V. Conrap 


{Harvard University, Cambridge, Mass., April 1942] 


A rather strong correlation exists between the frequency 
of winds from a given direction and their average velocity; 
the more frequent the direction, the greater the average 
velocity—the strongest winds come mostly from the 
most frequent direction. The assumption can be made 
that the average velocity of the winds from a particular 
direction is approximately in linear proprotion to the 
frequency of the direction. Thus the resultant wind 
direction can be calculated from Lambert’s formula in 
cases when only frequency statistics are published. These 
resultant directions for different stations may be plotted 
on a map in the usual way, and stream lines drawn in 
accordance with the principle that the wind arrows are 
tangent to these lines. 

Stream lines represent the state of air motion at a 
moment, and must be carefully distinguished 
rom trajectories or actual paths. Climatological stream 
lines derived from the average directions of the resultant 
winds for any particular epoch are analogous to arith- 
metical means. The more the variability of a quantity, 
the more fictitious the arithmetical mean; similarl for 
average resultant wind directions and average stream lines. 
In some tropical regions with a well-developed stead 
trade wind, stream lines give an actual picture of the air 
flow. A calculation of the persistence of the wind would 
be a desirable supplement to every representation of 
stream lines. 

Frequency statistics of wind direction, at regular and 
cooperative stations of the U. S. Weather Bureau, were 
available for 19 New England stations for the five- 
year period, 1923-1927.! is number is rather small in 
comparison with the large area of New England, which 
amounts to 66,000 square miles; but for a preliminary 
study, without any attempt at an investigation of details, 
the material may be sufficient. The observations are 
exceedingly good, and stream lines may be drawn from 
them; but in drawing the individual curves, it is sometimes 
necessary to use personal judgment re arding the details. 
Physical considerations relating to the distribution of 
pressure are especially valuable for the interpolation of the 
trend of the stream lines. However, the main features 

! Data for Concord, N. H.,from R. DeC. Ward and C. F. Brooks, The Climate of 
North America, p. J’ 235, Képpen-Geiger Handbuch der Klimatologie, Berlin, 1936; for 
Worcester, Mass., tabulated by Myrtle Cash; for the cooperative stations in Maine 


tabulated by Edward Sable, and for other stations tabulated by K. G. McCasland 
from tables in the Annual Report of the Chief of the Weather Bureau. 


as shown on the maps are undoubtedly correct, and give a 
good general indication of the average motion of the air 

uring the given months. The mountain masses between 
stations undoubtedly have considerable influence; but, in 
the absence of observations, these effects are disregarded. 


January.—The map which represents the stream lines 
for the month characteristic of winter shows a broad and 
powerful air current which originates from the interior of 
the continent and flows over New England. The direction 
is from northwest to southeast.2 The trend of the stream 
lines is in good accord with the pressure distribution over 
North America.* The air current indicated by the lines 
is a portion of the great cyclonic circulation around the 
intense low pressure region south of Greenland. 


July.—Also in midsummer a very uniform current 
exists, but it is now directed from southwest to northeast. 
The low pressure area shifts westwards from winter to 
summer, and lies in July close to the coast of North 
America in high latitudes. Therefore the trend of the 
isobars together with that of the stream lines is changed 
accordingly. The source region of the air masses in 
summer is either the interior of the continent or the 
tropical southwestern Atlantic Ocean. 

hus the stream lines indicate the most characteristic 
features of the climate of New England. On the average 
only continental or continentally-modified air masses 
flow over New England the year round, and cause the cold 
winters and warm summers—i. e., the continental climate. 

On the average, the wind shifts clockwise only 55° from 
summer to winter so that it is not justifiable to speak of 
monsoon winds in this section. 

The stream lines of April and October show transitional — 
conditions; they indicate an average shifting of the 
azimuth in April counterclockwise in comparison with 
the average direction in winter, and in October clockwise 
in comparison with summer. In respect to the wind 
direction, April and October belong much more to the 
winter type. Only on the islands off the south coast of 
New England do the winds in April have a weak southerly 
component. In October a much greater proportion of the 
stations have winds with a northerly component. 

2 The SE wind at Burlington, Vt. seems to be a local downslope, land-lake wind, and 
so has been disregarded 


3C. F. Brooks, A. J. Connor, and others, Climatic Maps of North America, Harvard 
University, 1936. 
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TABLE 1.—Mean free-air barometric pressure 
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*Note.—Due to surface readings from a faulty barometer, all pressures in Table 1 for Detroit, Mich., for the months of July and August 1942 are 1.5 mbs. too low from the 


surface through 5 kilometers, and 1.0 mb. too low above 5 kilometers, 


f 
: Albuquerque, N. M. Atlanta, Ga. Bismarck, N. Dak. Fe Buffalo, N. Y. Caribou, Maine 
(1,620 m.) (298 m.) (505 m.) (221 m.) (191 ‘m.) 
| | | | | | 
| | | 
Z 
Surface........| 31} 22.3] 87) 30 34) 30| 1,012] 26.4) 87| 31] 992; 18.2} 80) 31] 992) 146] 84 
31) 899} 25.9] 33) 30) 904) 21.5) 70| 31) 16.4) 66) 31} 903) 13.8] 67 
65| 31] 849) 24.3) 30) 30) 854) 19.0) 65) 31) 13.3] 70) 31) 850) 10.8] 67 
0....-..----| 31] 9803} 21.9] 48] 31) 808) 14.7] 74 62} 31} 801} 20.5} 29} 30) 805) 16.5] 56} 31; 804) 11.0) 62) 31 8.1] 66 
31] 758] 185] 48] 31] 761] 12.2] 69 61| 31} 756] 16.4} 30) 30| 759} 13.8] 53} 758) 56] 31) 753] 63 
31] 715} 15.0} 51) 31] 717] 9.4) 66 56| 31; 12.4] 30} 30) 715} 11.1) 49] 31| 713) 6.3) 52| 31] 708} 3.5] 6&7 
31} 634] 7.0] 63} 31] 635) 4.2) 61) 2 50} 4.7} 32] 30) 5.7) 45| 631] 46) 626] —1.8] 53 
561] —0.2| 76] 31] 561) —1.1] 58] 2 43| 31] 558} —2.6} 34] 29) 560) 0.2) 45] 31) 556) —4.1 31] 551] —7.4| 48 
31] 495] —6.4] 79] 30] 495) —6.7| 52 35] 31) 491| —9.8| 34 —5.7| 44) 29) 489) —10.5 484] —13.9] 43 
30} 435] —12.2] 74] 30} 435] —12.6] 49] 27 31; 31) 430) —17.2} 34) 28) 434) —11.8| 41] 28) 429) —17.2 31| —20.9| 42 
30} 381] —18.7] 68] 380] —19.5| 47] 26 29} 30) 376) —24.3} 33] 27] —18.6| 27} —24.2) 39] 31) 369] —28.1| 39 
‘ 29] 382) —25.4] 28] 332] —26.6] 45] 2: 29| 29] 327| —31.7| 32] 26] 332) —25.5] 36] 27) 326] —30.6 30} —35.3| 38 
,000......-.--| 28} 289] —32.8} 58] 26] 289] —34.1| 43) 24 _..| 28] 284) —39.1) 32] 26] 288] —33.0) 36] 26) —37.3| 37| 29) —41.7/___. 
,000.........-| 24) 250] —40.6]....| 26] 249] —41.9]....] 23 28] 244] 26] —40.7]_...| 26] 244) 28) 238] —47.3)__.. 
24] 216] 26) 215) —49.3)___. _.-| 26} 210) —49.6]....| 26] 215) —48.5|__..| 24] 210] 28] 204] —51.3)____ 
13,000..........| 24] 185] 26] 184] 23 23} 180} 25] 184) 21] 179] 28] 175] —53.7|___- 
23] 157) 26] 157] —62.2/....| 20 23] 154) 25] 157) 19] 153) 27] 150] —55.5|___. 
15,000....------| 21] 133] 25] 133] 14 22] 132] 25] 133} 19] 130] 25] 128] —57.5|___. 
16} —71.7|_--.| 24] 113] 13 22} 112} —60.9)__--| 25] 112) 16] 111] 22] 109] —57.9|___. 
14] 95] 24] 96] 11 21] 22] 94) 12] 94] 19] 93] —57.1|_._- 
11] 80] 24) 81] 8 --| 19} 81] 21] 70} 9} 80] 16] 79] —55.1/___- 
19,000..........| 7] 21 —62, 16] 69) 19] 66] —68.7|_...| 7] 68] —57.1|____| 12} 68] —53.6|___- 
|. 
| | 
| | 
= 990} 17. 
81] 14.6] 64) 803] 20.0] 49} 31) 803) 11. 
31} 762) 12.0) 62| 31) 757} 17.0) 31) 756] 9. 
81] 9.2! 31) 714) 13.4] 50] 30] 711) 6. 
_...--| 31] 635} 3.9] 56] 31] 633} 30) 630] 2. 
_.----| 30} 561) —1.6| 31| 560} —1.5| 62| 30) 556) —3. 
_..---| 29} 494) —7.5) 31) 493) 63) 29) 489) —10. 
20] 434) —13.6] 46] 30] 432) —15.1| 28] 429) —17, 
25} 380] —20.2} 44] 30| 378] —22.0| 53| 27| 374) —24, 
23} 331] —27.5) 40] 30} 329} —29.3) 51) 26) 325) —31, 
23] 287] —35.2| 41] 29] 286] —36.8| 48] 26] 282] —39 
22| 249) —42.7/....| 29] 246] —43.9]....| 24] 243] —47 
22} 214) —50.0|....| 29] 212] 24 52 
_....-| 22} 183] —56.8|....| 20} 182] 23 : 
_-----| 22} 156] —62.8|....| 27| 154] 23 60 
21) 132} —66.4|-...| 131] —65.7|_.._| 22 63, 
__----| 19} 112} —67.3|--.-| 27] 112] 18] 110] —64 3 
__.---| 16] 95] —66.3|-...| 27] 94] 15] 93] —63! 
15] 80} —63.7|-.--| 26] 80} —63.6|....| 12} 79) 
_...--| 9} 68| 23) 68] 5] 67] 
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mm percen! 
.) ME «Charles, MI | (1) Lakeburst, N. J. Medford, Oreg. Miami, Fla. Nashville, Tenn. (1) Norfolk, Va. 
| (39 m.) (401 m.) (4 m.) (180 m.) (4m.) 
| | 
1,012) 20.; 31} 1,017 
9} 960) 20. 31; 962 
6} 907; 18.4 31; 908 
56 055) 15.4 31; 858 
7) 806 12.4 31 809 
50} 759; 31 762 
17] 715) 8.3 31 718 
35) 632 3. 31 636 
2) 558) —2. 31 562 
05) 491; —9. 495 
B5) 431| —15. 4 435 
1} 376| —22. 381 
3) 328) —29. 332 
9 285) —36.4 288 
1; —40. 246) —43. 24; 250) —41.9).-- 
6| —48.7| —50. 19} 215) —49. 6)... 
85) —56. 8) 182) —56. 184) —57.1)__-- 
567| —64. 4| 155| —60. 18} —63.9)___. 
83; —70. 0! 132| —62. 1 133) —68. 
13) —73.3 1 112) —62.4 16 113) —69. 8) ___- 
—72.8 95) —62. 1 05) —69. 
—70. 0 7 81) —63. 80} —67.0)___. 
—67.5 68) —63. 6)___. 
Ariz, 
82) 31 969} 24.3) 79) 31 30.8 42 
64; 31 958; 25.3) 76) 31 hy 32.3) 37 
32) 31 905) 23.7) 68) 31 900 30.0) 34 
25; 31 854; 20.7) 69) 31 851} 26.7) 35 
22] 31) 806) 17.6) 67) 31 803} 22.7) 39 
31; 760) 14.5) 66) 30 758; 18.7) 45 
22} 31 716 11.7) 63 718 14.8) 50 
24] 31] 635, 30 7.4) 56 
26| 30) 0.1} 52) 30 561 0.7; 60 
26] 30) 495) —5.7 30 5) —5.5) 56 
23; 27) 435) —12.1 29 435; —11.4) 51 
22; 27; 381) —18.9) 44 381; —18.5) 48 
21| 26; 332) —25.7| 43) 29 332) —26.0) 46 
20 5 289| —32.9| 42 —33.7) 45 
--| 24) 250) —40.5)__.. 250} —41,3)___. 
tan 216; —48.1)___. 216, —48.9)____ 
185) —55.5)___- 182) —55.3 185) —56.5}___. 
157| —62. 6)____ 155} —59.4 157| —63.3}____ 
134) —68.3)_...| 29) 132) —62.1 134) —68.7)___- 
113) —71.1)__..| 25 112} —63.5 113) 
.-| 18 95) —70.8)....| 23 95) —63.5 95} 
68) —64.6)___. 7 —60.0 68) 
| | | | | | 
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Station and elevation in meters above Station and elevation in meters above 
sea level sea level 
Altitude (meters) m. s. 1. Aleks Altitude (meters) m. s. 1. m-) 
Number Number 
Temper-| Relati Temper- | Relative 
of obser- | Pressure of obser- | Pressure 
vations ature | humidity ature | humidity 
31 955 17.1 54 30 232 
31 900 12.7 60 30 199 
31 848 8.8 68 30 171 
31 798 5.0 76 23 147 
31 750 1.8 80 27 127 
31 705 —0.8 81 26 109 
31 622 —6.3 73 24 a4 
30 546 —12.5 66 22 81 
30 478 —19.5 65 18 70 
30 417 —26.5 62 12 60 
30 —34.1 62 7 52 
30 313 —41. 5 
CORRECTED DATA FOR JULY 1942 
Station and elevation in meters above Station and elevation in meters above 
sea level sea level 
Altitude (meters) m. s. 1. Lake Charles, La. (5 m.) Altitude (meters) m. s. 1. Lake Charles, La. (5 m.) 
Number Number 
“4 Temper-| Relative Temper- | Relative 
of obser- | Pressure | “ature | humidity of obser- | Pressure | “Sture | humidity 
31 1017 25.7 89 30 333 
31 961 24.8 73 30 290 
31 gOS 22.2 69 29 250 
31 857 19.6 62 29 216 
31 809 16.7 59 27 185 
31 762 13.9 56 26 156 
31 718 1L.1 54 26 133 
31 637 5.7 50 22 113 
31 563 —0.1 52 19 95 
31 496 —6.0 52 17 80 
31 436 —12.4 50 16 68 
30 382 —19.3 49 7 58 
All observations taken at 11:00 p. m., 75th meridian time. Number of observations refers to pressure only, as temperature and humidity are 
None of the means included in this table are based on less than 15 surface or 5standard missing for some observations at certain levels, also, the humidity data are not used in 
level observations. daily o vations when the temperature is below —40° C. 
Stations marked with the figure one (1) are Navy stations. 
TABLE 2.—Free-air resultant winds based on pilot-balloon observations made near 5 p. m. (75th meridian time) during August 1942. Directions 


given in degrees from North (N=360°, E=90°, S=180°, W=270°)—Velocities in meters per second 


Abilene, | Albuquer- | Atlanta, Billings, | Bismarck, Boise, Browns- Buffalo, | Burlington,| Charleston,| Cincinnati,| Denver, El Paso, 
Tex. que, N. Mex. a. Mont. N. Dak. Idaho ville, Tex. i To t. 8. C. Ohio solo. Tex. 
(538 m.) (1,630 m.) (299 m.) (1,095 m.) (512 m.) 866 m.) (7 m.) (220 m.) (132 m.) (17 m.) (152 m.) (1,627 m.) | (1,196 m.) 
Altitude 
Surface... 165) 0.2) 31] 194) 0.9) 31 22 31) 313) 1.4 46) 31) 1 5.0} 31) 234 1.7 0. 5} 31 2.8 L5 
1,000______. 31] 31 1.2) 4.7 5.4) 29 252) 2.0 a 
30) 246) 2.7) 31 1 30 1.7 4.1) 30 4.2) 249 269 2.1 1.6 
2,000... ....00 0. 6} 28} 253) 3.1) 31) 334) 0.6) 27 5.4 2.8 4.3} 23) 259 273 3.4 4.0) 31 3. 2) 0.9 
pe 0. 8} 27} 260) 2.8) 31) 266) 2.9) 20) 269) 6.4 2.7) 27 4.0) 16) 264 274 3.6 5.7) 31 2.6 0.9 
9,000. 0.9} 25) 262) 3.3) 27) 255) 4.9) 18) 281) 7.8 3.4) 24 3.1) 12) 274 3.6 5.3) 31) 121) 1.8 0.6 
4,000. 1.3 274| 2.9) 27) 264) 9.0) 15) 275)11.9 6. 4) 20 3.9 266) 3.9 0.3 
4.0) 25) 268/11. 7) 13) 279)12.7 8.1 4.3 6.1) 28) 271) 6.5 0.9 
2.9) 4.2) 23) 270/13. 4) 13 15.3) 8.4) 1 5.4 7.9) 20) 274) 7.8 
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TABLE 2.—Free-air resultant winds based on pilot-balloon observations made near 5 p. m. (75th meridian time) during August 1942. Directions 
given in degrees from North (N=360°, E=90°, S=180°, W=270°)—-Velocities in meters per second—Continued 


Greenshoro,| Havre, | Jackson- | yy, | Las Veras, |Little Rock,| Medford, | Miami, | Mobile, | Nashville, | New York, 
| @7im) | (7m) | 6m.) (570m.) em.) (410m.) | (66 m.) | (194m) (ism) 
(meters) 
Surface... 31] 222] 2.1) 31] 281) 0.9} 30] 186] 1.0] 313] 0.7] 31) 98} 31] 184] 2.3] 30] 130] 1.0) 31) 304] 1.9] 30) 116] 3.5] 29| 178] 2.0] 30] 210] 0.3] 30] 199] 1.2 
Bo} aa} aga} 30} 157] 2] 31] 310] 24] 30] 115] 4. 5] 29] 166] 2.5] 30] 224] 0.8] 30] 3.1 
1,000... a0} 209) 1: 9} 7170) 27] 181} 188} 3. 1] 29] 193] 0.6} 31) 322) 2.1] 30] 112] 4.7] 27| 158) 2.4] 30) 233] 1.1] 28] 263] 3.9 
1/500... go} 244} 28] 297] 1.6] 24] 221) 31] 183] 3.9) 25] 219] 1.6] 31| 308] 27] 112] 4.2) 23] 153] 1.8| 30) 1.5] 26] 282) 3.9 
2,000. 230) 2.6) 3i| 276) 1.8| 26| 261| 27| 275] 1.6) 22] 228) 3.2) 3a} 195] 3.7] 22} 226] 2.8] 31| 313] 1.5| 27] 112] 169] 1.3] 26] 257] 1.6] 22) 290) 5.0 
31) 242 3. 2) 31) 270} 2.4) 26) 273) 4.6) 23) 250) 4.1) 21) 225) 30} 3.9) 17} 239) 3.1) 31) 199) 2.0) 26) 117] 4.0) 206) 1.2) 21] 258] 1.7] 19) 279] 5.9 
31) 243 3, 2) 31} 249) 3.0) 25) 275) 5.6) 20) 261) 5.4) 21) 225) 3.4/__- ..--| 30) 214) 3.4) 14) 244) 2.9) 31) 214) 2.2) 27) 115) 4.3) 15) 188) 1.9) 20) 314] 1.9) 15) 288) 5.8 
4,000__.._..| 29) 242) 3.9) 30) 251) 3.3) 21) 265) 6.3) 16) 266) 9.2) 18). 195) 3. 30} 213) 4.1) 10) 299] 1.8) 30) 235) 23) 115) 17] 287] 3.4] 10) 308) 5.9 
6,000... 23) 242) 7.4) 261) 4.8) 18) 265) 13} 201) 2. ---| 27] 251) 5.4 .--|----| 20} 246) 5.5] 14) 106) 12] 272) 3. 
247/14. 3) 17| 247) 8.9) 12) 267) 25) 248) 27| 239) 9.1) 11] 95) 3.2)__. 
Oakland, | Oklahoma | Omaha, | Phoenix, Rapid City, St.Louis, | St. Paul, | San Anto- | San Diego, Sault St. | seattle, Spokane, | Washing. 
Calif. Oke Nebr. Ariz. Mo. Minn. | nio, Tex Calif. Mich. Wash. fash. | ton, D.C. 
(8 m.) (402 m.) (306 m.) (338 m.) (982 m. ) (181 m.) (225 m.) (240 m.) (15 m.) (230 m:) (12 m.) (603 m.) (24 m.) 
meters), na a na 
— 
Surface.....| 31) 279 5.3 29} 3.7) 30] 177) 2.4) 31| 257) 55) 1.5] 31) 158] 1.0) 31| 200) 2.5) 30] 137| 31] 279| 3.5) 30) 298| 1.9) 31| 260) 20) 31| 105) 0.2) 30] 185) 1.8 
31) 267) 3.4 29) 162 4.3) 30) 178) 3.5) 31} 267) 31) 193} 1.4} 31] 217) 2.9) 30] 134) 4.8) 31) 274) 2.5) 30) 261) 2.0) 31 7) 30) 202) 22 
1,000... 252| 2.4) 160| 30| 195| 3.2) 31| 244] 1.7| 3i| 63) 1.5] 31| 1.7| 29) 234] 4.2) 30) 141| 4.9) 1.7| 28) 255) 27| 337] 252) 1.1| 28) 248] 27 
31| 241| 2.7) 29) 183] 4.3 30) 218) 3.7| 31| 232) 2.1/ 0.8) 31| 235] 27| 5.8) 29] 146] 4.8] 29 202] 1.3] 26] 256) 5.4| 26) 332| 1.3) 31| 283) 1.6| 28] 250] 3.9 
2,000. 30) 236 27 201| 245| 4.4] 31] 1.9] 30| 189) 1.3] 29] 271) 2.6) 21/ 268) 4.7) 28) 150) 4.2) 27| 253) 1.6) 23| 265) 6.7| 24) 262) 0.6) 31] 271| 2 1) 25] 276) 5.2 
29| 222} 2.8) 26] 238} 28] 255, 4.3) 31| 209] 29| 240) 26] 281/ 3.5) 14] 278) 4.9] 26) 154) 26) 204) 1.9) 18) 7.9] 22) 342) 0.7| 266] 3.0) 277] 5.6 
29| 222) 2.9 25) 263) 4.4) 26) 267; 4.9) 31) 210) 1.7| 25) 268) 5.3) 24) 273) 3.9) 11) 274) 6.2) 25) 165) 3.4) 25) 200; 2.2) 14) 294) 6.7) 20) 320) 1.3) 29) 277] 4.5) 23) 275! 5.4 
4,000_.....- 29) 211) 3.5) 22) 298) 4.2) 25) 281 6.6) 30} 143} 0.8) 21) 273) 7.9) 21) 290) 18} 161) 1.2) 24) 180) 19} 206) 2.3) 25) 273) 6.5) 20) 276) 5.8 
5,000... 28| 226| 4.5) 19| 21) 8.2) 26) 188] 1.0) 18| 266] 9.3] 17| 203) 14] 235] 0.7| 23] 170| 17) 247] 4.0] 21| 270| 8.2) 17) 278] 8&1 
27| 236| 17| 6 20| 200) 9.8) 26| 202 1.5] 13] 13| 291| 13] 217) 1.6 23] 179 16| 271] 4.8) 277] 274110.3 
: 22| 252| 6.9 14| 284] 9.8] 15| 290/10. 9! 22) 256] 4.0] 12) 10 2.9) aa] 25a] 7.2} 14] 276) 8. 
10,000... 22| 258/12. 2) 10) 300|11.7| 10| 264)17. 2} 22} 241] 7.8) 266! 7:4} 12} 262/12 


TaBLe 3.—Mazimum free-air wind velocities (m. p. s.), for sah sections of the United States based on pilot-balloon observations during 
ugust 1942 


: Surface to 2,500 meters (m. s. 1.) Between 2,500 and 5,000 meters (m. s. 1.) Above 5,000 meters (m. s. 1.) 
= = = 3 
= a <= = a <= |A = a = 
Northeast !_______- 1,720 | Boston, 38.5 | WSW___| 4,780 | 24 | Boston, 57.6 | WNW-__| 9,310] 5] Portland, Maine. 
East-Central ?____| 23.5 | SW____- 620 | 23 | Hatteras, N. C__._---- 30.4 | W_______| 4,970 | 24 | Washington, D.C____|| 44.4 | WSW___| 10,440 | 9| Washington, D. C. 
Southeast 22.2 | W_____-- 630 | 5 | Charleston, 8. C_____- 21.6 | WNW_-/| 2,630 | Birmingham, Ala____|| 30.5 | 10,420 | 31 | Tampa, Fla. 
North-Central 4__] 34.3 | W______- 1,220 | 19 | Sault Ste Marie, Mich_|| 33.8 | SW____- 2,990 | 21 | La Crosse, Wis______- it. =m 12,130 | 4] Detroit, Mich. 
Central Big \ 1,210 | 5 | Dodge City, Kans__-_-_|| 27.8 | NW _____| 4,180 | 7 | North Platte, Nebr___|| 40.8 | 12,050 | 4 | Omaha, Nebr. 
South- Central 6 | 30.7 | SSE____- 30 | Houston, Tex________- 21.5 | NNW___| 4,980 | 10 | Tulsa, Okla_________- 33.3 | NW_____| 11,810 | 11 | Amarillo, Tex. 
Northwest 7___.._.| 30.9 | NW__--. 1,700 | 20 | Ellensburg, Wash__._- 30.4 | SSW____| 5,000 | 3 | Medford, Oreg__.___- 61.0 | WSW___| 11,800] 1] Billings, Mont. 
West-Central §____| 24.9 | SSW___./ 1, 29 | Grand Junction, Colo__|| 30.8 | SW_____ 4,320 | Reno, 62.0 | SW....- 8,880 | 27 | Ely, Nev. 
Southwest * _____- 25.4 | SSW__._| 2,290 | 29 | Winslow, Ariz__...__- 33.8 | SSW____| 5,000 | 28 | Las Vegas, Nev_..__- 46.8 | SW._._- 12,610 | 27 | Las Vegas, Nev. 


g 1 Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, 6 Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except E] Paso), and western 
New York, New Jersey, Pennsylvania and northern O ‘Tennessee. 
2 Delaware, Maryland, Virginia, West Virginia, southern Ohio, Kentucky, eastern 7 Montana, Idaho, Washington, and Oregon. 
Tennessee, and North Carolina. 7 Wyoming, Colorado, Utah, northern Nevada, and northern California. 
’ South Carolina, Georgia, Florida, and Alabama. * Southern California, southern Nevada, Arizona, New Mexico, and extreme west 
4 Michigan, Wisconsin, Minnesota, North Dakota, and South Dakota. Texas. 
5 Indiana, Illinois, lowa, Nebraska, Kansas and Missouri. 


| 

| 
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RIVER STAGES AND FLOODS 
By Bennett SWENSON 


A number of local rain storms of unusual intensity 
occurred in various parts of the country during August. 
Noteworthy also were the high monthly totals of precipi- 
tation in the Middle Atlantic area which had one of the 
wettest Augusts of record. 

Floods during the month were mainly local floods re- 
sulting from intense rains over small areas and which, in 
some cases, caused considerable damage. Floods occurred 

rincipally in New York, Pennsylvania, New Jersey, 
Vienining North Carolina, Michigan, Iowa, Nebraska, 
Kansas, Oklahoma, and Texas. 

St. Lawrence drainage.—The following report of damag- 
ing floods in Upper Michigan on August 21—22 is submitted 
by the Official in Charge, East Lansing, Mich.: 


During the night of August 21—22, excessive rains fell over much 
of western Upper Michigan, centering particularly in the central 
and lower parts of the tonagon, and the upper reaches of the 
Potato and Cranberry River basins. The resulting flood waters in 
those streams and their tributaries caused much damage to high- 
ways, bridges, and other property in their paths. Three persons 
were drowned when the cabin in which they were sleeping, located 
on a creek tribwtary to the Potato River, was carried away. 

Flood waters mounted higher than the floors of highway bridges 
over the Baltimore River and over the Middle Branch of the 
Ontonagon. A bridge over the Main Ontonagon near Rockland 
was carried away, and several culverts were washed out. Rela- 
tively little damage was suffered by crops. 

Most of the rain fell during a period of a few hours. The rainfall 
at Kenton amounted to 4.92 inches, and at Ewen to 8.25 inches, 
while unofficial measurements exceeding 10 inches were reported 
from a few places. 
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Station Began 2Ist Ended 22d 
Ironwood 2.38 | 8p. 6:30 a. m. 
Ontonagon 2.42 | 6p.m.to9p. m., 

and later during 

the night 
3. 48 | 7:20 p. m___------ 3:15 a. m. 
Watersmeet 1,25 | 5 a. m. 
1.70 | During the night_- 
8. 25 | 7:30 p. After 1 a. m. 
ae 4.92 | 8:30 p. m________- 6:45 a. m. 
Painesdale - 1.10 | 7p. m. to 10 p. m. 

(21st). 
1,05 | During the night__| 7 a. m. 
2. 80 
2. 65 | 10:20 p. 7:30 a. m. 

rs. 


Atlantic Slope drainage.—A severe thunderstorm in the 
vicinity of Greenfield, Montague City, Millers Falls, and 
Turners Falls, Mass., occurred during the late afternoon 
of August 14, causing considerable damage, but did not 
— flood stages in the wis J or main river. At 

ontague City, 4.23 inches of rain fell in 4% hours. 

On August 13, heavy rains caused streams to flood in 
southern Schuyler and Tompkins Counties in New York. 
There was considerable damage to roads, bridges and 
crops and some homes in Watkins Glen and Montour 
Falls were flooded. Rapid rises occurred in the Chemung 
River basin but did not reach flood stage in the main 
streams. On August 22, thunderstorms and heavy rains 
in the Westfield-Fredonia, N. Y., area flooded highways 
and washed out roads and bridges. Due to undermining, 
a train was derailed near Mayville, N. Y., killing one 
person. 
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Slight overflows occurred in the Susquehanna River at 
Oneonta, N. Y., on the Ist and again on the 17th but no 
ap reciable damage resulted. 

n the Delaware River Basin, flash flooding occurred in 
the vicinity of Perkasie, Pa., on the 8th, 9th, and 10th, and 
a flood on Brandywine Creek on the 9th, produced a stage 
at Chadds Ford of 14.8 feet, or 0.2 foot lower than the 
1936 flood. Considerable damage was caused by the 
heavy rains. High water in Perkiomen Creek resulted in 
some flooding in the Schuylkill at Philadelphia where the 
crest on August 9 was from 1 to 2 feet higher than in the 
flood of May 23, 1942. 

Overfiow in the Anticosti River northeast of the city of 
Washington occurred between August 7 and 11. In the 
District of Columbia, between 5 and 7 inches of rain fell 
within 48 hours on August 7-9. Local heavy rains in the 
middle James River basin caused slight flooding im the 
James River at Bremo Bluff, Va., on August 14—15 and at 
Columbia, Va. The heaviest rains occurred in Amherst 
County on the 14th, and a flash flood in Beck’s Creek near 
ire urg, Va., caused a sudden rise in the James River 
of 7 feet at Lynchburg. 

Near the middle of the month, light to very heavy show- 
ers occurred over eastern North Carolina. Fayetteville, 
N. C., on the Cape Fear, reported a 48-hour amount of 
7.73 inches, 6.20 inches of this occurring in the 24 hours 
ending on the morning of the 13th. The stages in the 
Cape Fear were low and flood stages were not reached. 
Light overflows, however, occurred in the Roanoke and 
Neuse Rivers. 

Upper Mississippi Basin.—No flooding occurred in the 
main channel of the Mississippi, however excessively heavy 
local rains caused light to moderate floods in the Iowa, 
Cedar, and Rock Riversand slight overflows in the Zumbro, 
Whitewater, and Root Rivers. 

A heavy rain of 5.25 inches at Waterloo, Iowa, on 
July 30, and heavy to excessive rains at points near there 
on h uly 29-30, started a rise in the Cedar River at Waterloo 
reaching a crest stage of 12.2 feet on August 1. On August 
1-2 heavy to excessive rains continued near Cedar 
Rapids, Iowa. These rains combined with the rise at 
Waterloo, produced flood stages in the Iowa River at 
Wapello, Iowa. 

Exceptionally intense rains over the Rock River basin 
in northern Illinois and southern Wisconsin on August 1-2 
caused some flooding in that river. A crest stage of 10.2 
feet (0.2 foot above flood stage) was reached near the 
mouth at Moline, Ill., on August 9. 

Missouri River Basin.—High water in the Big Sioux 
River, which began during the last part of July, continued 
into August, cresting at Akron, Iowa, on the 2d at 18.3 
feet. Heavy rains occurred again on August 28-29, aver- 
aging about 3 inches over the upper Floyd River area, 
causing moderate overflow from Sheldon, Iowa, to below 
James, lowa. The Big Sioux River also was affected by 
the rainfall and overflowed somewhat. 

A flood in the Republican River resulted from heavy 
rains in the vicinity of Superior, Nebr., and downstream 
to Scandia, Kans. The average depth of rainfall was 2.6 
inches with the heaviest amounts at Superior (6.37 inches) 
and at Hardy, Nebr., (4.76 inches). amages were con- 
fined to the lowest fields along the stream with more 
extended areas flooded near Scandia, Kans. 

Slight overflows which caused no material damage 
occurred in the Little Blue River from Endicott, Nebr., to 
below Hanover, Kans. A moderate overflow of 3.5 feet 


was reached in the upper Solomon River at Beloit, Kans., 
on August 16, with some damage to crops in the lowlands. 
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Ohio Basin.—Local floodin 
River at Dailey, W. Va., on August 9 and in the upper 
Holston River in Tennessee and Virginia on August 9 
and 10, with more extensive floods in the Wabash River 


from August 1 to 5. 
in the Wabash River is sub- 


A report on the floodi 
mitted by the Official in Charge, Indianapolis, Ind., as 


follows: 


For practically the entire month river stages throughout the 
Wabash River Valley were quite low. The only exception was that 
of a rapid rise and light to moderate flooding in the up r stretches 
of the Wabash River from below LaFayette to past Bluffton, Ind., 
near the source, as a result of excessive rainfall on the night of July 
30-31, preceding. These excessive rains were confined to the area 
of the upper Wabash Valley, including the southern tributaries, as 
well as the Tippecanoe Valley on the north, and amounted to an 
average of about 3.5 inches from below Logansport upstream. 
This rather restricted and very heavy fall was undoubtedly due to 
the presence of moist tropical air in the upper portion of a depres- 
sion trough, as influenced by the action of the fronts outlined on 
the 1:30 AM EST map. infall was substantial but much less 
in amount to the northward, as well as to the southward over the 
upper West Fork of the White. In these areas however, it was not 
sufficient to produce flood waters, and faded to practically nothing 
in much of the south half of the State, including the Wabash Valley 
from and below Covington, Ind. 

In general, the excessive rains began about 9 to 10 p. m. on July 
30 and continued until 5 to 6 a. m. of July 31. The initial rise in 
the central section of the Wabash was rapid and most pronounced, 
as indicated by the record of the Wabash, Ind., gage; but while 
steady, was somewhat slower in the other sections of the district. 
The particularly rapid rise at Wabash was probably due to the 
extremely great amount of rain falling over the Salamonie tributary, 
which empties into the main river a short distance above the Wabash 
gage. Over this Salamonie section the fall was approximately 1 
inch greater than in the other parts of the excessive rainfall area; 
and evidently passed the rate of infiltration and the initial detention 
_* of the soil much sooner and in greater degree than else- 
where. 


Arkansas Basin.—Heavy rains in the upper Neosho 
River basin caused a slight overflow at Burlington, Kans., 
on August 26. 

Exceptionally intense rains over a period of a few hours 
in a small area east of Stillwater, Okla., and west of 
Perkins, Okla., produced unusually high stages in the 
smaller streams in the area between Stillwater and Tulsa, 
Okla. Council Creek, near Stillwater, reached the highest 
~— known. Damage was considerable. 

Test Gulf of Mexico drainage.—A severe local rain storm 
between Sanderson and Lamaneney, Tex., on August 23, 
resulted in very high rates of discharge in Downy Draw 
and Sanderson Valley, which are both dry as a oe: 


occurred in the Tygart 
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There was some overflow in the Rio Hondo in the 
vicinity of Roswell, N. Mex. The overflow was the result 


of abnormally 
and a heavy | 
watershed above Roswell. 


FLOOD-STAGE REPORT FOR AUGUST 1942 


[All dates in August unless otherwise specified] 


igh flow sustained throughout the month 


thundershower on August 29 over the 


Above flood Crest 
Flood stages—dates 
River and station stage 
From— | To— | Stage | Date 
ALANTIC SLOPE DRAINAGE Feet 


Susquehanna: ‘neonta, N. 


James: 


Roanoke: 


Big Sioux: Akron, Iowa...__.............._- 
* 
Solomon: Beloit, 
Republican: 
Scandi 
Clay Center, 
Little Blue: 


Arkansas Basin 
Neosho: Burlington, 


July 31 
31 
14 


BEo 


BRo 


Seg 


Cor 


Ree 


Ne 


Sept. 


waw BReo SSRs 


|| 
7 
1 1 1 
16 
{ 10 12 ul 
a 19 21 2 
10 15 29 23-26 
Neuse: Smithfield, 8 19 20-21 
MISSISSIPPI SYSTEM 
Rock: Moline, 10 8 102 
| Cedar: Waterloo, 12 1 1} 122 
Iowa: Wapello, 10 6 8; 110 
ae Missouri Basin 
He 12 5 2 
14 Sept. 3 
18 17 
oe 10 26 
8 26 
| 15 27 
= 11 29 

14 30 

Dalley, W. Va... 9 { 
3, Kentucky: Lock No. 9, Valley View, Ky_-_- 20 
Wabash: 
10 
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CLIMATOLOGICAL DATA 
CONDENSED CLIMATOLOGICAL SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS 
{For description of tables and charts, see REVIEW, January 1940, p. 32] 


In the following table are given for the various sections of the climatological service of the Weather Bureau the 
monthly average temperature and total rainfall; the stations reporting the highest and lowest temperatures, with dates 
of pee cr the stations reporting the greatest and least total precipitation; and other data as indicated by the 
seve eadings. 

The mean temperature for each section, the highest and lowest temperatures, the average precipitation, and the 
greatest and least monthly amounts are found by using all trustworthy records available. 

The mean departures from normal temperatures and precipitation are based only on records from stations that have 
10 or more years of observations. Of course, the number of such records is smaller than the total number of stations 


Temperature Precipitation 
P=] Monthly extremes P| Greatest monthly Least monthly 
E 
Section 
oF, °F In. In. 
78.7 |-1.1 53 | 125 || 6.43 | +1.90 
_| 77.8 29 | 127 || 1.86 —.48 06 
78.8 | —1.3 | 106} 53 | 124 |) 5.96 | +2.35 
72.6 | +.2 | Cow 123 | 8 | 25) 11 -16| +.06 | Silver 3.04 | 178 .00 
65.6 .0 31 1.509) —.34] 7.49 | .® 
81.7 | +.3 2stations 58 | 27 || 5.39) —1.61 | St. 14.20 | Key 1. 53 
78.5 | —1.0 | Eastman 11 | 45} 28 5.76) +.48] 12.30 | Savannah No. 2.31 
67.0 | +.6 2 stations 17) Sun 20; 2 .22| —.42 | New 1.14 | 13 .00 
73.4 | —1.1 | 3 stations 39 | 24 || 3.56) +.19]| 9.77 | 3 
73.0 | —.6| Seymour 39} 25 3.71 | +.37 | 8.26 | 1.10 
72.2 .0 sta 34 24 || 3.17 81 
76.9 | —1.0]| Hill City 1/B _..----| 8 | 2 || 457] +1.40] Valley 10.80 | Scott 1, 21 
74.9) —.9 2stations 11 | Lynch 42| 6.56 | 13.00 | 2. 21 
81.8 he ........... 61 28 || 6.15 +.96 | Pearl 14.39 | Calhoun 1.06 
72.8 | —.7 | Crisfield, 97 | 111 Sines, 35 | 125 || 7.34 | +2.74 | Pocomoke City, Md_-| 12.20 | Millington, 3. 83 
67.1 | 99 | 21) Kenton. 27| 2.80] +-.02]| 9.68 | St. 
67.6 97 | 21 | Meadowlands. 27| 4.67 | +1.41 | Cass 11.48 | New 1.40 
79.8 | 103 | 1] 54] 25 || 5.71 | +1.48 | 1.40 
75.1 | —1.4 | 106; 2 41} 25 || 4.24) +.41 | Poplar 11.19 | 1.29 
65.3 | +.2] 6 103 |'19 | Hebgen 21 | 31 .93 | —.14]| King’s T 
73.8) +.5 Agronomy | 107} 35 || 246) 7.40 | Gordon. 00 
72.8 | +2.1] 2 113 | 18} 30 —.19 Ranger | 5.18} 17 00 
67.6 | +.6 Cornwall, Vt_......- 94 | 22 | Bangor, Maine__.___ 29; 25|/283 |) —.96 
71.3| —.7| Little 98 | 1| 35| 26 || 824! +3.49 
70.3 | —.4 103 | 1] Eagle 31] 19 || 3.34] +.90 
67.6 .0 15 | Lake Placid Club___| 29 | 25 || 3.53} —.22 
75.2| —.7 12 | Mount Mitchell___.| 38 | 26 || 6.89 | +1.29 
66.3 —.2 Setecions. .......... 33 | 23 || 3.09 | +1.05 
71.3 —.4 35 | 3.48) +.08 
79.8 | —1.6 45| 23 || 4.78) +1.82 
66.2}; +.8 115] 19| 29 | —.18 | 1.41 | 11 stations. ....... 00 
69.5| —.8 25 || 4.50} +.28 | Marcus 13.77 | 
73.2) —.7 1 | Caesars 47 | 5.68) 12.46 | Summerville... 1. 64 
71.3) +.3 32) 21/208] —.02) 10. 22 | .10 
75.7 | —1.0 11 | 45) 25 || 688) +2. 13.08 | Perryville 
81.7} —11 11 | 41 | 23 || 4.32 | +201 | 13. 69 
70.1) +.3 13 | 3 130 -6 | —.37 | Ente (near) 3. 21 
73.4 —.7 12 Mountain Lake.__.- 34 26 || 71 | +4.19 | 16. 61 
68.7 | +2.8 19 | Deer Park (mear)....| 27 | 29 .33 | —.50 “Sea 1. 66 
71.1) —.7 26 || 7.22 | +3.08 | Valley 15. 03 
67.7 | High Falls. 97 | 21 | 27| 24 || 263 | —.70 | 7.14 
65.2 | +1.2/ 3 101 | Big 22; 31 -65 | —.45 | 3. 36 
Alaska (July) 56.2} +.7 | View 91 | 28 | Jack 30 272] +.11 | Kimshan 13. 64 
76.0} +.9 29 | Nui Ridge... 6} —.44/ 38. 00 
Puerto 79.2 | +.3 2 stations._......... 97 | Guineo rvoir...| 57 | 20 || 6.86} Toa Alta_............- 14. 55 


| 
1 Other dates also. 
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CLIMATOLOGICAL DATA FOR WEATHER BUREAU STATIONS—Continued 
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See footnotes at end of table. 
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Aveusr 1942 MONTHLY WEATHER REVIEW x 
LATE REPORTS FOR JULY 1942 ‘ 
Temperature of the air 5 Precipitation Wind i i 
| 
Alaska 
| 1) 2} 10 
Ketchikan ............. 71 6 
: Barometric gata (edjuted to old city elevation) and hygrometric data trom alzport; sind lar, party oud, ad cloudy data other dete 


otherwise city office 


3 Observ: taken 


ly. 


bihour: 
4 Pressure not reduced to a mean of 24 hours. 


Nore.—Except as indicated by notes 1, 2, 5 and 6 data in table are city office records. 


SEVERE LOCAL STORMS, AUGUST 1942 


(Compiled 


by Mary 0. Souder) 


(The table herewith contains such data as has been received concerning severe local storms that occurred during the month. A revised list of tornadoes will appear in the 
United States Meteorological Yearbook] 


yards’ | life | destroyed —_ 
Grand $5, 000 and | Much loss in growing crops; path 6 miles long. 
Minn., vicinity of. 1,600 | Electrical. .........- 10 cows and 2 steers killed by lightning on a farm where they were 
Milwaukee, Wis., and vicin- 1|9 cC.T Electrical and hea ~~ off; damage to electric 
Ww . Sa eS umber of trees blown down or ches broken off; to 
% ie 2 wires and service cut off in some sections of the city for some time. 
Streets flooded, motorists stalled, and streetcars off schedule. 
Platteville, Wis. .........-..- Wires torn out by falling branches and transformer fuses blown out 
Hughes County, 8. Dak 1 20,000 | High wind, hea Building tatall d other 
5 vy mo y injuring 1 person; ts an 
4 . rain and birds ‘killed on several farms. Some crops total loss; amount 
m 
Cc County, 8. d 700 lectrical........... Property damaged. 
Valley Fame, » and 6 | 12:45 a. 500 wind and | Chief damage from wind; several buildings unroofed; path 2 miles long. 
vicin 
Gosper County, 40,000 |..... and feed crops about $30,000; to buildings, livestock, etc., 
Sargent, Nebr., and vicinity__ @ 60,900 |..... Loss in corn; damage to buildings; path 25 miles long. 
Nebr., and 6 | 8:30-9 p. , 000 | Loss in corn and feed crops; damage to windows, roofs, and gardens. 
vicinity. 
Scottsbluff County, Nebr., 5,000 No details. 
north-eastern portion. 
North Platte, Nebr., and 25,000 | Hail and wind. Extensive damage to trees, buildi and glass in North Platte, and 
vicinity. and to crops and farm buildings between North Platte and Brady. 
Tenas Gorge Canyon, in Ended itcenteasaind 8 2,650 | Flash flood_......... Auto bi in slide which resulted from culverts plugging during 
vicinity of Wenatchee, short period of intense local re‘nfall. Damage to car and high- 
Wash. , way and railroad fills and guard rails. 
Mystic, Melrose, and Ico- feat IRR SE EERE Se Ae ee Rain and flood _____. Heavy rain caused the overflow of bottom lands from Cedar Creek. 
nium, Iowa and vicinities. A railroad roadbed was damaged; many rural roads under water; 
at least 40 sheep drowned and hundreds of acres of soybeans flooded 
when Cedar Creek left its banks from headwaters, to near the Marion 
line. Some hail damage in eastern Monroe County. 
Chouteau County, Mont_---- 445 100, 000 | Heavy Loss in wheat; 12 miles long. 
County, Nebr., north- 12-4 |...... No details. 
western portion. 
Bucks, Chester, Lancaster, | eee 2] 1,000,000 | Heavy rain. ........ Streams rose forcing persons to leave their homes. Industrial plants 
and MontgomeryCounties, were flooded and machinery wrecked; 2 persons drowned. 
Pa. flooded; all traffic detoured, and 17 bri aged or lost. 
.| Heavy rains over northern foothills flood over Mecca; no serious 
Death Valley, Calif. _........ Torrential rains over Furnace Creek, Wash. 5 miles of telephone lines 
and 8 miles of highway torn out. 
northeastern in. 
Osborn and Russell Counties, 9 | 9:30 p. m.._...-. 115 0 15,400 | Tornado, violent | Violent straight-line winds occurred over a strip extending from near 
Kans, dan \ the middle of Osborn County to near the middle of Russell County. 
A tornado was sighted during lightning flashes near Waldo. De 
of its path not known, chief being from straight wind. 
cinity. 
Banner County, Nebr., 10 | 46p.m 5,000 |_.... Do. 
northwestern portion. 
Gaffney, 8. C., and vicinity -- fk a Sees Tene 11,000 | Thunderstorm and | Roofs and chimneys damaged; some outbuildings damaged or blown 
a down, damage, $10,000; loss in cotton from hail, $1,000. 


‘ Miles instead of yards. 
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SEVERE LOCAL STORMS, AUGUST 1942—Continued 


Place 


Time 


ot path, 
yards 


Character of storm 


Remarks 


and Daniels Counties, 


ont. 

and Graham Coun- 
Tompkins 
uy an om) 

Counties, N. Y. 


Pa., and vicinity - 
Osceola County, Iowa_....-. 


Jefferson County, 


Lake County, Ind_......-.--- 
Blanchard, La., vicinity of -__- 


Chautauqua County, N. 


Tabor and Sidney, Iowa, and 

Blaine, and Valle 
Counties, Mont. 

MeCone, Roose- 

velt Counties, 

Sebeka, Minn., snd vicinity... 

Draper and Vivian, 8. Dak__- 

International Falls, Minn., 
and vicinity. 


16 
7 


31 


Wind, heavy rain, 
decidedly high 
tides. 


Thunderstorm and 
heavy rain. 


Straight-line wind__- 
Heavy rain and hail- 
Thunderstorm 


Wind and hail_____- 
Heavy 


Property damage 
Loss in crops; —_ 26 miles long. 


Some hailstones as large as hen eggs. Corn, o- crops and gardens 
badly damaged over southern portion of the path 

Heavy rains caused streams to rise with resultant floods in southern 
Schuyler and Tompkins Counties. Roads were blocked and cro; 
washed out; traffic disrupted, dams broken, and some homes “ 
Watkins Glen and Montour Falls flooded. 

Barns burned; streets and cellars flooded. 

--| Loss in i corn, oats, and other crops; about 30 farms affected; path 6 
miles lon: 

High tides” were responsible for considerable damage to water-front 
installations, the total loss estimated at $15,000. No estimate of 
damage to highway between Sabine Pass and Bolivar is available. 
Winds damaged property in Jefferson County to the extent of i 
and loss in rice crop approximately 15 percent or $300,000. There 
no loss of life or serious injury. 


_| 6 vortex clouds plainly seen Gententiinn from the parent storm cloud 


about 4 miles east of Alden. These were seen to rotate and extend 
downward, but none reached the ground. 

125-foot smoke stack at Gary, Ind., blown over; 3 persons injured; many 
trees blown over. 

Storm occurred just before daylight; 2 homes demolished, others dam- 
aged; timber blown down; cotton and other crops destroyed. Dam- 

e to buildings, $3,000; loss i in crops, mostly cotton; $7,000. 

This storm in the Westfield- Fredonia area flooded highways and washed 
out roads and bridges. Due to undermining a Pennsylvania Railroad 
train was derailed near Mayville, killing a fireman and injuring 3 
passengers 

Power and telephone poles snapped ofl; trees uprooted; old building 
blown down. 

Considerable damage to gardens, trees and other vegetation. Hail 
several inches deep on ground; path narrow. 

The apparent center of activity was located in the northeastern section 
of the Phoenix Municipal Airport. It so happened that a large num- 
ber of airplanes were staked out in the open field in the apparent 
center of storm activity and some 15 of thes ~y were badly damaged, 
in some cases the planes were = ractically olished, while some 
sustained repairable damage. nusually sharp lightning accom- 
panied this storm which was not only unusual because of its localized 
— but because it seems to have been the only development which 

lace over a rather extensive area and was of a type which would 
vo nextremely difficult to forecast. Damage not estimated. 

—- damaged and crops flattened; telephone and power lines 


barley and flax; path 30 miles long. 
Loss in crops; path 40 miles long. 


Heavy to excessive rains in connection with a severe thunderstorm 
resulted in a flash flood in Cat Creek near Sebeka, Minn. Basements 


of buildings flooded and roads and bridges eng oe 

3 large barns blown down, granaries and other uildings damaged; 
some stock killed; path narrow. 

nae to excessive rains in connection with a severe thunderstorm, 
resulted in a flash flood in a creek at International Falls. Number 
of families were forced to leave their homes. An entire business 
block was damaged. Much loss . ——_ crops. 


Trees uprooted: g and several bi damaged; barn blown 
over; wire service disrupted. 


1 Miles instead of yards. 
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SOLAR RADIATION AND SUNSPOT DATA FOR AUGUST 1942 
[Solar Radiation Investigations Section, I. F. HAND in charge] 


SOLAR RADIATION OBSERVATIONS Taste 1.—Solar radiation intensities during August 1942—Con. 
Explanations of the tables and references to descrip- Btn IM, Dione. 
tions of instruments, stations and methods of observation, MOPED ay 
and to summaries of data, are given in the January 1942 uns mand 
Review, p. 20. 720 120 
Early in September 1942, Dr. Hans Neuberger, in charge a.m, | 7° | | 70.79 | | 0.0° | | 70.7° | 78.7° | 78.7° | 
of the meteorological department at the State College, . 
Pennsylvania, installed a new Eppley pyrheliometer as 75th Air Mess lows 
replacement for the modified pyrheliometer formerly in solar 
use at that station. With the addition of this new instru- “a “re _ 
ment, all data that appear in table 2 are obtained through | ap | | | | 
the use of the new-type Eppley pyrheliometer. 
mm. | cal. | cai. | cal. | cal. | cal. | cal. | cal. | cal. | cal. | mm. 
1.—Solar radiation intensities during August 1942 sua — 16.3 |....--|--.--- 1,04 | 1.17 0.73 | 0.62) 15.2 
{Gram-calories per minute per square centimeter of normal surface] 
Lincoln, Nebr. 
| 17.5 
Sun’s zenith distance 
| 9.4 
| 78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° | 78.7° | 130 
Date 78th Air Mass Local 6 5 
mer mean Means.......|....... 69 1.05 |(1.28)| 1.04) .63 |...... 
time AM. P.M Depart —.08 |—.06 |\+.01 |+.12 |— +.08 |+.19 |+.09 |+.03 


Albuquerque, N. Mex. 
1.07 | 0.86 | 0.74 |......| 7.87 
.90 | 1.08 | 1.39) 1.44] .95| .82) 0.75) S48 
-88 | 1.08; 1.41] Lil] .92 76 | .65| 9.47 
93 | .77 65 | 9.47 
-90 | 1.07 | 1.36} 1.07] .91 | 10. 59 
14 13 17 7 6 5 
58 | .76 69; .79) . 
38 |+.37 |+. 68 |+.32 |+. 28 |+.10 


1 A sharp inversion with much smoke and haze overhead prevailed on the 19th and 20th. 
e. 5.0 | 40 | 3.0 | 20 | 1.0] 2.0 | 3.0 | 40 | 5.0 e. ” . 
mm. | cal. | cal. | cal. | cal. | cal. | cal. | cal. | cal. | cal. | mm. 
Aug. 4.......-| 18.26 1.34 1.08 | 0.90 | 0.77 | 0.60 | 12.78 Aug. 1-.......) 11.81 |.....-/ 0. 
. 52 -24 .12 -08 | 13.26 Aug. 6........] 10.59 82 
Aug. 17.......| 818 | .68] .7 
4 10 3 3 3 PRS Aug. I8.......| 8.18 | .6@4] .7 
Means. .79 | 1.13 Aug 68) .@i .7 
|—.30 |—. 18 |—.38 |—. 40 |—. 38 |—. 33 j...... Aug. 20......./ 7.57 
Aug. 21_......| 10. 59 66 
Aug. 4........| 10.21 | 0.74 | 0.86 | 0.98 | 1.14 | 1.42 10.21 
|—.07 |—.27 |—.27 |—. 21 
* 
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TABLE 2.—Daily totals and weekly means of solar radiation (direct + diffuse) received on a horizontal surface 
{Gram-calories per square centimeter] 


uan East 

Wash-| Madi-| Lin- | Chi- | New Fair- | Cam- | Nash- | Twin | New | River-| Blue | Friday New- | State |Put-in-| qv. 
ington| son | coln* | cago | York hanks| bridge | ville | Falls |Orleans| side | Hill | Harbor| ‘port |College| Bay | below | 

3132 A 
eat. | cat. | cal. | cal cal. | cal. . | eal. | eat. | cat. | eat. | cat. | cat. | milltcal,| cal, 
568 | 474 456 | 606| 623, 147| 106 | 605| | 
360| 617 | 055 | 158 337| 689| 508| 385| 648| 277| 460] 538] | 487 
gea| 173 128 | 644 517| 523| 610| Gos| 334] 549 
436| 509) 188 | 383 434| 615 | 585 4s2| 570| 318|  360| 528 
452} 584 492} 601 4o2| 623| 268| 557| 655| 71] 555| 444| 666 
689 666 | 307 120| s7| 513| 586| 587/ 402| 646| 328| 428 
| 670| 449 306| 610 460| 652)  382| 607 
400 | 485 asi | 444 496| 528| 488| | 
sia] 230]. 142| 620 579| 516/ 673| 498| 683] 334] 580 
308 | 356 159 | 529 | 639| 687| 564] 570 497| 612 
gi} 298 224| 626| 605| 450) 487| 163) 556] 28) 335| 501 
249 | 43 4oo| 454/ 233) 79/ 570] 260| 213] 380] 165] 108 
509 | 520 388 | 352 507| 565| Gos] 19 | 352) 272] 485/ 381) 256 
625 676 | 273 108| 358} 303] 02} 463/ 538) 475/ 563] 440 
262 | 565 618 | 124 405} 638| 186| 332 226] s47| 402] 328 
433 392 | 308 sai} ss7| 531 445] 362 ail 
383} 490 495 | 108 400} us| 640/ 170] 178] 63] 101 
216 588 638| 432| 193| 635] 180| 485 181 | 138 
486 | 519 428 | 341 467| 627/ 338| 503| 312| 605| 3i4| 410) +310 | 
617 381 a7o| 613| 497| 836 475| 481) 370 
169 | 450 43 | 307 250| 590| 246| 317| 307| 425| 166 388 
480 | 412 579] 530] 489] 616 | 565 483} 404 | 463 
473| 831 459| 479 355| 190| 471| 560| 523| 544] 478| 508 
397 314 sai} | 566 | 322) 316 
461 431 goo} 367; o| ser} 472| a7 466 | 444 
291 381 187| 605| s84| 455| 588] 461) 460/ 347| 371| 449 
536 435 236 | 528] 543] 302] 434] 388 
307 309 577| 484| 562} 460) 177] 447) 479 
556 529 sai| 3i7| 519| 563) 522 4 178 | 362 
627 647 373| 556| 502) 471| 623| 501) 606 
563 580 305| 255| 600| 584 | 263| 566] 505 no| 612 
+55 +98] +10) -30) +20 +n| +93) 
563 34 414} 464| 503| 5e6| 580) 105] 
469 426 453| 410| 504| 307| 510| 230| 214| 
287 63 482} 481| 230| 607| 555| 246| 261) 472| 
360 359 444| 576| 448| 580| 562) 302| 528 612 
506 574 409} 580| 431| 262) | 588| 692 
433 388 366 | 570| 428| 305| 549| 500) 565| 
416 513 ist | 566| 402) 459) 506| 534 546 53 
+11 +69 | | —78) +39 +18) +15) 

ACCUMULATED DEPARTURES ON SEPTEMBER 2, 1942 

+1773 |-3731 +4263 |-2107 +1204 +3808 | | +2009 | +8372 | +8398 | —s9s1 | —725 | —798 | —s304 | —a754 | | 


mi * Broken pyrheliometer; replaced Aug. 29. 
POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR 


AUGUST 1942 AUGUST 1942—Continued 
> Communicated by Capt. J. F. Hellweg, U. S. N. (Ret.), Superintendent, U. S. Naval , 
a f Observatory.] xu measurements a spot counts were made at the Naval Observa- Heliographic 
co tory from plates taken at the observatories indicated. Difference in longitude is meas- 
gti | ured from the central meridian, pore toward the west. Latitude is tive toward East- | yount Area Plate 
r the north. Areas are corrected for foreshortening and expressed in millionths of Sun’s ern | Wilson| Dif- Dis- | of Spot | qual- 
74 hemisphere. For each day, under longitude, latitude, area of spot or group, and spot Date | stand-| croup | fer- | Lon- tance] spot | count! ity | Observatory 
| count, are included assumed longitude of center of the disk, assumed latitude of center ard No. |ence| gi- | Lati-| from) or 
of the disk, total area of spots and groups, and total spot count. time longi-| tude | *¥4e =A group 
tude 
Heliographic 
1942 hem ° 
East- Mount Area Aug. 3...| 11 41 7471 | —68 | 229) +12 68 5 F | U.S. Naval. 
Date group | fer- | Lon- count Observatory 7469 | +2) 200] -—3 9 
o. |ence| gi- v 
time longi-| tude tude p-vol group (297)| (+6) 290 ll 
ro 
tude disk Aug.4...| 8 38| 7471| —55| 230/412] 55| 73| 12] G | Mt. Wilson. 
7469 | +15 | -—3 17 | 242 5 
1942 h™ (285)| (+6) 315 17 
Aug. 1...| 10 45 7470 | —38 | 286 | +16 40 12 1 G | U.S. Naval. 
7469 | —25 | 299 —2 26 194 1 Aug. 5...| 8 54 7471 | —37 235 | +11 37 24 6 G Do. 
7469} —24 | 300); -—3 27 5 7469 | +29) 301 31 194 5 
(324)| (+6) 230 7 (272)} (+6) 218 ll 
Aug. 2...| 8 32 7469 | —12/ 300} —2 14| 218 3 | VG | Mt. Wilson. Aug. 6...| 10 43 7471 | —23 | 234 | +10 24 24 2| F | U.S. Naval. 
7469 | —11 | 301 —3 16 24 4 7469 | +43 300; -—3 44) 194 5 
(312)| (+6) 242 7 (257)| (+6) 218 7 


See footnotes at end of table. See footnotes at end of table. 
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POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR 
AUGUST 1942—Continued 


Heliographic Heliographic 
East- | Mount Area Fast- aon 
ern 7 Dis- | of Plate ern | Mount Dis- 
Date | stand- tance| spot qual-| Observatory Date | stana- | Wilson Lo tance Spot Observatory 
ard | "No. | ence | gi- | Lati-| from | or ity ard | Lati-|from| or ‘ity 
time tude | | cen- | group time | No. | ence! gi- | tude | cen- |group 
tude ter of longi-| tude ter of 
disk tude disk 
1942 |h ° 1942 |h ° ° ° ° 
Aug.7.--| 11 26| 7471} 234/410) 48 6| G Be 
7469 | +57| 301} —3| 58] 19] 1 u¢ ra i 12 | VG | U. 8. Naval. 
- 16 
244 
yrs we (19)| (+7) 679 | 31 
Aug. - 187 | —1 48 
7471| 21] +11 ¢ 23 ll 18 *) | 305} 62 12 3| VG Do. 
5, 7478|+38| 44| —8| 41] 291] 19 
(232)| (+6) 13 (6)| (+7) 618 | 41 
Aug.9..-| 8 26] 7471] +13] +11] 14] 7 1| F 
219 194 5 
Aug. 10..| 113 16] 7471 | +28 23] 9 U x: 
(204)| (+6) 18| 7480|-—80} -2| so} 12] 1/ VG Do. 
97 9 7479 | —70| 270} 70] 145 6 
u..| 10 49] 7471 | 48| 5| F tars | 4 
Aug. 
7475|423| 3] +0) 23] 1 
(191)} (+6) 48 5 7478 | +64] 44] 66 | 339 15 
Aug.12..) 11 54] 74738] —85| 92/411] 85] 97 P Do. (340)| (+7) 896 | 28 
12 9] 7479| 270 86] 145 P Do. 
(177)| (+6) 1 7479 | —50 | 276 50 | 194 1 
Aug. 13.111 39] 7473] —71| 93) +411] 71] 97 Do. é -8 7 ; 
(164)| (+7) 97 1 (326)} (+7) 824 9 
Aug. 14..| 10 50] 7473] 95} +11] 57] 73 1| F Do. 10 2| 7479| —44| 270] +5| 44] 48 4 Do. 
7479 | —388| 276) +5] 38| 97 3 
(152)} (+7) 73 1 7475 | +50 4/49) 5O| 194 1 
Aug. 15..| 10 30| 7473|—44| 95] +12] 2/ G Do. (314)) (+7) 68 
9 7479] +5| 32| 48| 4] F | Mt. Wilson. 
136] 45 4 H 7479 | —24| +5) 97 8 
ase)! (+ (301)| (+7) 290 13 
1 
31........|11 42] 7470] 278] 46] 10| 48 2| F | U.S. Naval. 
Aug. 16..| 11 37 32 2 G Do. 7475 | +80 +9] 80] 145 
7474 | -16| 109/416| i8| 48] 8 (287)! (+7) 
Mean daily area for 31 days=281 
(125)| (+7) 102} 12 y 
Aug.17..| 8 44] 7473| —17| 96] +12) 18] 2% 5 | VG | Mt. Wilson. G=very good; G=good; F=fair; P=poor. 
(113)] (+7) 4 5 PROVISIONAL NUMBERS FOR 
AUGUST 1942 
= wt, = {Based on observations at Zurich. Data furnished through the courtesy of Prof. W. 
(98)} (+7) 24 2 Brunner, Eidgen. Sternwarte, Zurich, Switzerland] 
Aug.19..|11 5] 7475] —86| 359] +9! 86] 145 1| F Do. 
7473 | +9| 94/412; 10 6 1 August 1942 Relative August 1942 Relative August 1942 Relative 
(85)} (+7) 151 2 
Aug. 20..] 11 48 7475 | —73 | 359| +9 73 | 145 1 F Do. 21 8 28 
74761 +33] +1) 34] 24 2 27 
(72)} (+7) 169 3 Beste be.......- Mac 47 
8 52 7475 353 +8 7 1% 1 VG | Mt. Wilson. 
74761 +49| 109} +1) 36 4 6..------- 4 16_.------ “<2 
7477 | +57 | 117| 12 3 jj 
(60)| (+7) 266 10 18 26 
10 8| 7475) —44| 2| 49) 44] 1] F | U.S. Naval. 10-_------ || 19 
7478| —3| 43| —7| 14] 12 3 17 
7476 | +63 | 109} 63] 12 1 
7477 | +70 | +11) 24 4 
(46)| (+7) m2} 9 Mean, 31 days=20.1 
*Observed at Locarno. 
Pincsiced 10 52 7475 | —30 3); +9 30 | 194 4! G | Mt. Wilson. a= Passage of an average-sized group through the central meridian. 
7478 | +10 43; -—7 17 | 194 21 b= Passage of a large group through the central meridian. 
7476 | + 110; +1 77 24 7 c= New formation of a group developing into a middle-sized or large center of activity: 
7477 | +84 117 | +11 24 1 isk; W, on the western part; M, in the central 
zone. 
(33) | (+7) 436 | 33 d= Entrance of a large or average-sized center of activity on the east limb. 
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